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Fabrication of electrodeposited Al alloys with hi?h strength and high ductility
by controlling ion adsorption behavior and crystal growth mode

Takigawa, Yorinobu
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Fabrication of electrodeposited bulk nanocrystalline Al alloys with high

strength and ductility from a dimethylsulfone bath was conducted. At first, we developed fabrication
process decreasing sulfur and chlorine contents which are the embrittle elements in Al and
controlling surface roughness. Next, we chose Cu, Fe, Mn and Zr for grain refinement and solid
solution strengthening of Al form first principles calculations, and we clarified the effect of
alloying elements on strength, surface roughness and growth mode. Moreover, we clarified the
relationship between crystal growth mode and ductility, and we proposed Al-Zr-Fe alloys with good
balance of tensile strength and ductility.
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Fig.1 Impurity (S+Cl) concentration and surface roughness (Ra) of
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Fig.2 Impurity (S CI) concentration of the cross section of (E1) and (E2)
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Fig.3  Relationship between surface roughness (Ra) and elongation of electrodeposited Al and Al
aloys.
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Fig4 Relationship between the quotient obtained by dividing the orientation index of the (111) plane by
the orientation index of (200) and elongation of electrodeposited Al and Al alloys.
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Fig.5 Tensile nominal stress-stain curves of electrodeposited bulk Al-Zr-Fe alloys.
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